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TITLE OF THE INVENTION 
RELAY APPARATUS AND NETWORK RELAY METHOD 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the 
5 benefit of priority from the prior Japanese Patent 

Application No. 2002-220032, filed July 29, 2002, the 
entire contents of which are incorporated herein by 
reference . 

BACKGROUND OF THE INVENTION 
10 1. Field of the Invention 

The present invention relates to a relay apparatus 
and network relay method which transmit/receive data 
between different networks, 

2. Description of the Related Art 
15 An example of a standard for transmitting 

synchronous data such as video data or audio data that 
requires certain time axis synchronization on the 
transmitting and receiving sides is IEEE 1394 High 
Performance Serial Bus (to be referred to as a 1394 
20 bus). The 1394 bus is mounted in a device as i.LINK, 

FireWire, or a DV terminal. 

An example of a standard for relaying (bridging) 
1394 buses is IEEE 1394.1. This bridge standard is 
merely used for relay of 1394 buses. Hence, in this 
25 bridge standard, two 1394 buses are independently 

handled. In relaying one 1394 bus to the other 1394 
bus, a relay apparatus executes necessary processing 



such as processing for partner information or sending 
destination information and time axis correction for 
the 1394 buses. To be compatible with this bridge 
standard, compatibility from the physical level is 
required. Hence, in an LSI compatible to 
IEEE1394a-2000, since the partner is designated 
including a bus ID, and the bridge serving as a 
transmission destination of data communication cannot 
be recognized, data transmission/reception cannot be 
executed across a bus. 

The above-described prior art has the following 
problem. 

A conventional AV device incompatible to the 
bridge cannot communicate with another AV device that 
is present on another bus. Hence, a current LSI 
compatible to IEEE1394a-2000 must be changed. If IEEE 
1394.1 is not used, two networks cannot be connected by 
any other standard. 

BRIEF SUMMARY OF THE INVENTION 

According to an aspect of the present invention, 
there is provided a relay apparatus comprising an ID 
acquisition unit configured to acquire a unique ID of a 
partner device connected to a predetermined network, 
and a control unit which controls various processes on 
the basis of the unique ID of the partner device, which 
is acquired by the ID acquisition unit. 

According to another aspect of the present 
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invention, there is provided a network relay method 
comprising acquiring a unique ID of a partner device 
connected to a predetermined network, and controlling 
various processes on the basis of the unique ID of the 
5 partner device. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
illustrate presently preferred embodiments of the 
10 invention, and together with the general description 

given above and the detailed description of the 
preferred embodiments given below, serve to explain the 
principles of the invention . 

FIG. 1 is a view showing the schematic arrangement 
15 of a network system in which two different networks are 

connected by two network conversion apparatuses; 

FIG. 2 is a block diagram for explaining a 
function of a 1394 radio conversion apparatus; 

FIG. 3 is a flow chart for explaining network 
20 relay processing executed by the 1394 radio conversion 

apparatus shown in FIG . 2 ; 

FIG. 4 is a schematic view showing a process for 
making Phy_IDs of the two 1394 radio conversion 
apparatuses inconsistent; 
25 FIG. 5 is a block diagram for explaining another 

function of the 1394 radio conversion apparatus; 

FIG. 6 is a flow chart for explaining network 
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relay processing executed by the 1394 radio conversion 
apparatus shown in FIG . 5; 

FIG. 7 is a block diagram for explaining still 
another function of the 1394 radio conversion 
5 apparatus; 

FIG. 8 is a flow chart for explaining network 
relay processing executed by the 1394 radio conversion 
apparatus shown in FIG. 7; 

FIG. 9 is a block diagram for explaining still 
10 another function of the 1394 radio conversion 

apparatus; 

FIG. 10 is a flow chart for explaining network 
relay processing executed by the 1394 radio conversion 
apparatus shown in FIG. 9; 
15 FIG. 11 is a block diagram for explaining still 

another function of the 1394 radio conversion 
apparatus; 

FIG. 12 is a flow chart for explaining network 
relay processing executed by the 1394 radio conversion 
2 0 apparatus shown in FIG. 11; 

FIG. 13 is a block diagram for explaining still 
another function of the 1394 radio conversion 
apparatus ; and 

FIG. 14 is a flow chart for explaining network 
25 relay processing executed by the 1394 radio conversion 

apparatus shown in FIG. 13. 
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DETAILED DESCRIPTION OF THE INVENTION 
An embodiment will be described below with 
reference to the accompanying drawing. 

FIG. 1 is a view showing the schematic arrangement 
5 of a network system in which two different networks are 

connected by two network conversion apparatuses. As 
shown in FIG. 1, the network system comprises a 1394 
device A 10, 1394 radio conversion apparatus A 11, 1394 
radio conversion apparatus B 12, and 1394 device B 13. 
10 The 1394 device A 10 and 1394 radio conversion 

apparatus A 11 are connected through a 1394 bus 14 
(first network) . The 1394 radio conversion apparatus B 
12 and 1394 device B 13 are connected through a 1394 
bus 16. The 1394 radio conversion apparatus A 11 and 
15 1394 radio conversion apparatus B 12 are connected 

through a wireless network 15 (second network) . 

Operation when a network according to the IEEE 
1394 standard is applied to the first network, and a 
network according to the wireless LAN standard is 
20 applied to the second network will be described. 

The 1394 device A 10 has a 1394 bus terminal 
( i . LINK terminal) and is connected to the 1394 bus 14 
through the terminal. The 1394 radio conversion 
apparatus A 11 is a relay apparatus which relays the 
25 network of the 1394 bus 14 and the wireless network 15. 

The 1394 radio conversion apparatus B 12 is a relay 
apparatus which relays the network of the 1394 bus 16 
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and the wireless network 15. The 1394 device B 13 has 
a 1394 bus terminal ( i . LINK terminal) and is connected 
to the 1394 bus 16 through the terminal. The 1394 bus 
14 is a network defined by the 1394 bus standard. The 
5 wireless network 15 is a wireless network defined by 

the wireless LAN standard. The 1394 bus 16 is a 
network defined by the 1394 bus standard. In the 
following description, assume that only four 1394 nodes 
are connected in the network system shown in FIG. 1. 

10 FIG. 2 is a block diagram for explaining a 

function of the 1394 radio conversion apparatus A 11. 
Note that the 1394 radio conversion apparatus B 12 has 
the same function as that of the 1394 radio conversion 
apparatus A 11. FIG. 3 is a flow chart for explaining 

15 network relay processing executed by the 1394 radio 

conversion apparatus A 11 shown in FIG. 2. That is, 
the flow chart shown in FIG. 3 also explains network 
relay processing executed by the 1394 radio conversion 
apparatus B 12. FIG. 4 is a schematic view showing a 

20 process for making Phy_IDs of the 1394 radio conversion 

apparatus A 11 and 1394 radio conversion apparatus B 12 
inconsistent . 

As shown in FIG. 2, the 1394 radio conversion 
apparatus A 11 comprises a first I/F section 20, node 

25 ID notification section 21, second I/F section 22, 

notification ID acquisition section 23, ID comparison 
section 24, and ID re-setting section 25. 
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through the second network (e.g., the wireless network 
15) , these network conversion apparatuses can have 
different IDs. 

FIG. 5 is a block diagram for explaining another 
5 function of the 1394 radio conversion apparatus A 11. 

That is, the 1394 radio conversion apparatus A 11 also 
has the arrangement shown in FIG. 5 in addition to that 
shown in FIG. 2. Note that the 1394 radio conversion 
apparatus B 12 has the same arrangement as that of the 

10 1394 radio conversion apparatus A 11. FIG. 6 is a flow 

chart for explaining network relay processing executed 
by the 1394 radio conversion apparatus A 11 shown in 
FIG. 5. That is, the flow chart shown in FIG. 6 also 
explains network relay processing executed by the 1394 

15 radio conversion apparatus B 12. 

As shown in FIG. 5, the 1394 radio conversion 
apparatus A 11 comprises a connection device 
identification information collection section 30, 
connection device identification information 

20 notification section 31, connection device 

identification information acquisition section 32, and 
proxy reply section 33. 

The connection device identification information 
collection section 30 collects identification 

25 information such as the Config ROM of the 1394 device 

(1394 device A 10 shown in FIG. 1) connected through 
the 1394 bus 14 (ST201) . The connection device 



I 



identification information notification section 31 
notifies the 1394 radio conversion apparatus B 12 which 
is connected through the second I/F section 22 and 
wireless network 15 of the identification information 
5 of the 1394 device (1394 device A 10 shown in FIG. 1), 

which is acquired by the connection device 
identification information collection section 30 
(ST202) . The connection device identification 
information acquisition section 32 acquires the 

10 identification information of the 1394 device (1394 

device B 13 shown in FIG . 1), which is received through 
the wireless network 15 (ST203) . The proxy reply 
section 33 stores the identification information of the 
1394 device (1394 device B 13 shown in FIG- 1), which 

15 is acquired by the connection device identification 

information acquisition section 32. When an inquiry is 
received from the 1394 device (1394 device A 10 shown 
in FIG. 1) connected through the 1394 bus 14 (YES in 
ST204), the proxy reply section 33 sends a reply on 

20 behalf of the 1394 device (1394 device B 13 shown in 

FIG. 1) (ST205) . That is, in response to an inquiry 
from the 1394 device A 10, the 1394 radio conversion 
apparatus A 11 disguises as the 1394 device B 13 and 
returns the identification information of the 1394 

25 device B 13. Accordingly, the 1394 radio conversion 

apparatus A 11 can disguise as the device which has the 
identification information acquired through the second 
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network (wireless network 15) . Hence, the device can 
be handled as if it were connected through the 1394 
bus 14. 

The description that have been made with reference 
5 to FIGS, 1 to 5 will be summarized. The 1394 radio 

conversion apparatus A 11 can have the same Phy_ID as 
that of the 1394 device B 13. The 1394 radio 
conversion apparatus A 11 can disguise as the 1394 
device B 13 and send a reply to the 1394 device A 10. 
10 Similarly, the 1394 radio conversion apparatus B 12 can 

have the same Phy_ID as that of the 1394 device A 10. 
The 1394 radio conversion apparatus B 12 can disguise 
as the 1394 device A 10 and send a reply to the 1394 
device B 13. 

15 FIG. 7 is a block diagram for explaining still 

another function of the 1394 radio conversion apparatus 
A 11. That is, the 1394 radio conversion apparatus A 
11 also has the arrangement shown in FIG. 7 in addition 
to those shown in FIGS. 2 and 5. Note that the 1394 

20 radio conversion apparatus B 12 has the same 

arrangement as that of the 1394 radio conversion 
apparatus A 11. FIG. 8 is a flow chart for explaining 
network relay processing executed by the 1394 radio 
conversion apparatus A 11 shown in FIG. 7. That is, 

25 the flow chart shown in FIG. 8 also explains network 

relay processing executed by the 1394 radio conversion 
apparatus B 12. 



As shown in FIG. 7, the 1394 radio conversion 
apparatus A 11 comprises a connection node count 
detection section 40, connection node count 
determination section 41, and connection limit 
notification section 42. 

The connection node count detection section 40 
detects the number of 1394 nodes connected through the 
1394 bus 14 in accordance with the IEEE 1394 standard 
(ST301). For example, the number of nodes is detected 
on the basis of SelfID packets collected from the 
nodes. The connection node count determination section 
41 determines whether, e.g., the number of 1394 nodes, 
which is detected by the connection node count 
detection section 40, is 2 or less, including the self 
node (1394 radio conversion apparatus A 11) (ST302) . 
The connection limit notification section 42 notifies 
the user of the determination result by the connection 
node count determination section 41 (ST303) . For 
example, when the detected number of nodes is 2 or 
more, including the self node, the connection limit 
notification section 42 notifies the user of it. The 
connection limit notification section 42 notifies the 
user that, e.g., the number of connections is limited. 
That is, the user is notified that the number of 
connections to the 1394 radio conversion apparatus A 11 
is limited to n (e.g., 1). The notification here 
includes display on the display means of the self node 
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or display on the display means of another node. 

As described above, when a connection limit is 
added to the 1394 radio conversion apparatus, the 
Phy_ID of the 1394 radio conversion apparatus connected 
through the second network and that of the device 
connected through the first network can always be made 
to coincide with each other. Accordingly, the devices 
connected through the first and second networks can 
exchange data as if they were connected through only 
the first network. In addition, any data acquisition 
by an unexpected third party can be prevented. 

FIG. 9 is a block diagram for explaining still 
another function of the 1394 radio conversion apparatus 
A 11. That is, the 1394 radio conversion apparatus A 
11 also has the arrangement shown in FIG. 9 in addition 
to those shown in FIGS. 2, 5, and 7. Note that the 
1394 radio conversion apparatus B 12 has the same 
arrangement as that of the 1394 radio conversion 
apparatus A 11. FIG. 10 is a flow chart for explaining 
network relay processing executed by the 1394 radio 
conversion apparatus A 11 shown in FIG. 9. That is, 
the flow chart shown in FIG. 10 also explains network 
relay processing executed by the 1394 radio conversion 
apparatus B 12. 

As shown in FIG. 9, the 1394 radio conversion 
apparatus A 11 comprises a device unique ID recording 
section 50, device unique ID notification section 51, 
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each other (NO in ST405) , the connection limit 
notification section 55 notifies the user that 
connection is restricted (ST407) . The notification 
here includes display on the display means of the self 
node or display on the display means of another node* 
FIG. 11 is a block diagram for explaining still 
another function of the 1394 radio conversion apparatus 
A 11. That is, the 1394 radio conversion apparatus A 

11 also has the arrangement shown in FIG. 11 in 
addition to those shown in FIGS. 2, 5, 7, and 9. Note 
that the 1394 radio conversion apparatus B 12 has the 
same arrangement as that of the 1394 radio conversion 
apparatus A 11. FIG. 12 is a flow chart for explaining 
network relay processing executed by the 1394 radio 
conversion apparatus A 11 shown in FIG. 11. That is, 
the flow chart shown in FIG. 12 also explains network 
relay processing executed by the 1394 radio conversion 
apparatus B 12. 

As shown in FIG. 11, the 1394 radio conversion 
apparatus A 11 comprises a device unique ID 
notification section 60, device unique ID acquisition 
section 61, device unique ID determination section 62, 
an ID re-setting execution notification section 63. 

The device unique ID notification section 60 
notifies the device (1394 radio conversion apparatus B 

12 shown in FIG. 1) connected through the wireless 
network 15 of a device unique ID (GUID or a preset 
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serial number) uniquely defined for each apparatus 
(ST501) • The device unique ID acquisition section 61 
acquires the device unique ID (the ID of the 1394 radio 
conversion apparatus B 12 shown in FIG . 1) received 
5 through the wireless network 15 (ST502) . The device 

unique ID determination section 62 that has a criterion 
selects one of the device unique ID of the self node 
(the ID of the 1394 radio conversion apparatus A 11 
shown in FIG. 1) and the device unique ID acquired by 

10 the device unique ID determination section 62 (the ID 

of the 1394 radio conversion apparatus B 12 shown in 
FIG, 1) (ST503) . For example, when a GUID is employed 
as a device unique ID, one of the device unique IDs is 
selected using the numerical value of each GUID as a 

15 criterion. When a serial number is employed as a 

device unique ID, one of the device unique IDs is 
selected using the presence of a certain bit in a bit 
field representing each serial number. When the device 
unique ID of the self node is selected by the device 

20 unique ID determination section 62 (YES in ST504) , the 

ID re-setting execution notification section 63 
notifies the user that the ID re-setting section 25 
should operate on the basis of the result from the ID 
comparison section 24 (generate Bus__Reset) (ST505) . If 

25 the selected device unique ID is not that of the self 

node (NO in ST504), no operation notification is sent 
(ST506) • That is, the ID re-setting section 25 is not 



1 6 



t^ e 



I'D 



te' 



d^° 



di° 



se' 



2 4. 



& d^' 



1^ 



.0* 



a^° 



t* e 1 ^9* ta 
of ^ „ otX* 1 



a?? ; 



a* 



a^ s 



l2 



.cv 



de 



,di° 



a?? : 



a* a 



•B 



a?? 
\2 



a£ a 



1^ 



to® 



ca 



\0 



a^° 



V39* 



di° 



co^ 



to 



to 



.Vte 



t^ e 



.co 



is- 



, e o- 



te- 



■se 



vi 



X>0 



t^ e 



co^' 



ve* 



a?9 a ' 
t>e 



.£ a 



Toe 



t^ 



,ta<J e - 



^e 



t^ e 



te' 



■ se 



se 



.0* 



25 



*aV 



t a 



di° 



c o^ 



3 a* ed 



aP? : 



a* a 



3 



co^ 1 



pteo^ 
\2 



a* a 



x mS 



It 



te 



.tv<5 



se' 



\ 



39 4 



ta< 



di° 



1 5 



yi 



ta l 



di° 



c o^ 



t^' 



a?? a ' 
,eta' 



2^> 

t^' 



is 



3 te? a ' 



.0^ 



ta 



V2. 



.ta 



t \jS 



1^- 



tvO 



ta 



ce- 



v <5 etv 
^ -a<5^ 



t xjS 



is 



a 



dt £ 



a^ 0 



. 0 co^ S 
f t^e . n c o^ et ,3 ^ , 

t *et t^' 3 5 1. 9 ' ^2^ 



ptv 



20 



1^- 



a^ s ° 



Y^aS 



t Yve 



2. 



a?? 



a* a 



t^ s 



,v,tV ^ „etS^ otV . ta^° . , tot 
s e - ^ e a39 4 1 Aa tt 

to ttv , 



s^o> 



a d^ tYv e ^ aS 



t^ at - 



tla e 



a??" 



2^ 



t^ 



oce' 



4.8 



t^ e 



- 17 - 



1394 radio conversion apparatus A 11 shown in FIG. 13. 
That is, the flow chart shown in FIG. 14 also explains 
network relay processing executed by the 1394 radio 
conversion apparatus B 12. 
5 As shown in FIG. 13, the 1394 radio conversion 

apparatus A 11 comprises a connection state change 
detection section 70 and connection state change 
notification section 71. The connection state change 
detection section 70 detects whether the network state 

10 on the 1394 bus 14 has changed (ST601) . When a change 

is detected by the connection state change detection 
section 70 (YES in ST602) , the connection state change 
notification section 71 notifies, through the wireless 
network 15, the 1394 radio conversion apparatus B 12 

15 that the network state on the 1394 bus 14 has changed 

(ST603) . 

According to the above-described network system, 
the device connected to the second network (wireless 
network 15) different from the first network (1394 bus 

20 14) can be regarded as a device connected to the first 

network and networked. 

In addition, when the first network (1394 bus) in 
a one-to-one connection state is limited to the bridge 
arrangement through the second network (wireless 

25 network) , the Phy_ID of the partner device can be 

determined without using the IEEE 1394.1 standard. 
This allows bridge using an already commercially 
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available 1394 bus compatible device. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
5 the specific details and representative embodiments 

shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 



